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» UWB technologies are continuously 
demanded in multiple applications. 


» Increasing number of vital applications 
= WPAN 
> Military Communications 


> Radar Applications 


> Due to: 
v Promising wide bandwidth 
v Reduced multipath fading 
v Low power requirements 
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1.2 Introduction - Objective 


» Introduce a new antenna candidate that 
suits UWB applications and technologies 


v Very Ultra wide operating frequency range 
v Compact, Smart & Multifunctional. 

v Travelling Wave Structure. 

v Stable End fire radiation. 


» The Vivaldi Antenna 





Qutline 


Y  |ntroduction 

2. Vivaldi Antenna 

3. Antipodal Vivaldi Antenna 

4. Modified Antipodal Vivaldi Antenna (AUT) 
5. Simulations and Results 


6. Conclusion & Future Work 





GUC 


German University in Cairo 


2. Vivaldi Antenna 


> First introduced by Gibson [1] in 1979. 


> Categorized under Exponential Tapered 
Slot Antenna (ETSA) 





> Microstrip ,continuously scaled 
travelling wave antenna 


> JA Operational Principle 
» Propagation Section (wp < Ww < w4) 
> Radiation Section(w4 « w « wj) 
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2. Vivaldi Antenna 


> Theoretically infinite bandwidth 
that suits UWB applications. 





> Practically limited bandwidth 
due to, 
L] Width of antenna patch: limits Low- 


end working band 
E Feeding transition : limits High-end 
working band 


E slotline 







> Microstrip to slotline feeding 
used. 


microstrip 





> Trigger for Antipodal Vivaldi 
Antenna Dependency on 


(A) limits 
bandwidth !!! 
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3. Antipodal Vivaldi Antenna 


» First Introduced by Gazit [2] in 
1988. 


Double Sided 
Slot Line 





» Feeding mechanism address 
problem of limited high-end 
working band. 


> Has a balun feeding mechanism pU 
comprising ; j 
Q Microstrip, y, N 





LJ Parallel stripline 


Q Symmetric double-sided slotline. Micro-Strip Parallel 
Line Strip Line 


> No dependency over (A). 
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3. Antipodal Vivaldi Antenna 


» Operational Principle 
» Matching Section 
» Radiation Section 


i Matching : Radiator 


Groundplane 
Shape 


» Radiation Section made up: f Dirediy Curie 
» Radiation Curves 
» Directivity Curves 


» Ra d at | O n C U rve S i EUR Hsu | Iransmission Line 
> Antenna Load 


> Directivity Curves 


> Beam direction and formation. 





> Trigger for Modified Antipodal 
Vivaldi Antenna 
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4. Modified Antipodal Vivaldi Antenna 
(AUT) 


> A traditional design of Elliptical AVA 
[EAVA] was employed . 


> Identical elliptical strip conductors 
printed on each side of the 
substrate. 








> Amathematical logarithmic 
equation was proposed for the 
ground curvature. 
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4. Modified Antipodal Vivaldi Antenna 
(AUT) 


» Proposed Ground Equation 


> The factors (a) and (b), can be 


> Dimensions of the antenna are 


y =a log (bx) 


calculated given the start and end = (Xstart» Ystart) | 
coordinates of the curve. ' 


[Laub y ad) 


provided in the paper. 





4. Modified Antipodal Vivaldi Antenna 
(AUT) 


> Two symmetrical half elliptical slots 
loaded on the front and ground fins . 


» Corrugation reduces the width of the 
antenna without degrading the radiation 
pattern. 


» This was done to: 
» Mitigate the higher SLL 
» Reduce the backward radiation 


» Increase the antenna gain 





GUC 


German University in Cairo 


4. Modified Antipodal Vivaldi Antenna 
(AUT) 


> A pair of circular load were added on the 
two fins of the antenna. 


> Increases the current path in the lower 
part of the fins. 


> This was done to: 


> Enhancement of the radiation pattern 


> All parameters are optimized using CST 
by changing one parameter at a time and 
fixing the other. 
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3. Simulation and Results 


» Antenna element was fabricated 
and measured. 


> . Returnloss below 544 x —10 dB 
from 730 MHz to over 20 GHz 


» Radiation pattern was measured 
over 1,3 and 8 GHz respectivitely 


> Slight degradation in the higher 


band 
> SMA connector 
> Irregularities of soldering 
> Inaccuracy in fabrication 





3. Simulations and Results 


» Bandwidth = 730 MHz — 20 GHz 


S, in(dBi) 


Uv; 






0 5 10 15 20 
Frequency (GHz) 





3. Simulation and Results 


» Radiation Pattern at f=1 GHz , 


XZ plane (O = 0°) 
Dir. = 2.2 dBi 


YZ plane (M = 90°) 
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3. Simulation and Results 


» Radiation Pattern at f-3 GHz , 
XZ plane (M = 0°) 
















Dir. =4.3 dBi 
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3. Simulation and Results 


» Radiation Pattern at f=8 GHz, 


XZ plane (O = 0°) 
Dir. = 8.3 dBi 


YZ plane (M = 90°) 


Dir. =8.3 dBi 
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6. Conclusion and Future Work 


» Introduced a newly modified Elliptical 
Antipodal Antenna that satisfy the 
following UWB criteria 


v Very Ultra wide operating frequency range 
v 730 MHz to over 20 GHz 


v Compact, Smart & Multifunctional. 
v /14cmx 16cm 


v Travelling Wave Structure. 


v Stable End fire radiation. 
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6. Conclusion and Future Work 


» EAVAin Array Configuration to : 
v Narrower Beam width 
v Directive pattern 


» Multistage Wilkinson Power Divider is 
used as Feeding Network 





v Ensures wide bandwidth to accommodate 
the antenna frequency Range. 
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